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Pedepar:

1. Inceprauiiina po60Ta IpUCBsIYeHa po3po0Lli Ta BIPOBAI’KEHHIO HEIIaPAMETPUYHUX JITOPUTMIB O6POOKHU
JIoKalifiHoi iHpopMalii B 3aiauax IUCTaHLIMHOTO 30HAYBaHHS aTMOChEpPH, 30KpeMa [1J1s1 paiioTEXHIYHUX CUCTEM,
1110 BUKOPUCTOBYIOTh LIMPOKOCMYTOBI BUIIaIKOBi CUTHAJIU. AKTYyaJIbHICTb TEMU JOCJIiI)KEHHS 3yMOBJI€HA
HeOOXiHICTIO MiBUIIEHHS! TOYHOCTI Ta HAJiHOCTI BUMipIOBaHb METEOPOJIOTIYHUX [TapaMeTPiB, BasKJIMBUX JIJIsI
3abe3ne4eHHs 0€3I1eKU I10JIbOTIB, IPOrHO3YBAHHSI I1I0r0OJ |, €KOJIOTIYHOIO MOHITOPUHTIY Ta iHIIKX ranyseil. Po6oTa
BKJIIOYAE aHAJIi3 iCHYIOUMX METOLIB NMCTAHLIMHOrO 30HAYBAaHHS aTMOC(EepH 3 aKLIEHTOM Ha BUKOPUCTaHHS
IPOKOCMYTOBUX BUNIQIKOBUX CUTHAJIB. B gucepTanii JoCiimpKy0TbCS TapaMeTPUYHi Ta HeTapaMeTPUYHi
aJITOPUTMU BUSIBJIEHHSI CUTHAJIIB, iX MOJIEJi Ta 0COOIUBOCTI. 3aMTPOMIOHOBAHO HOBI METOIX OOPOOKY CUTHAJIIB, 11O

0a3yI0TbCS Ha SIIE€PHNX OLiHKaX iHTerpaabHOi PyHKIIl po3nofiNy NIMOBIPHOCTI Ta XapaKTepUCTUYHOI (PYHKIi, a



TaKOX Ha KOHLEML{i KOMmyJI 15 aHai3y 6araToBUMipHUX PO3M0AiniB. OCHOBHOIO METOI0 PODOTH € pO3pOOKa
aJITOPUTMIB, 1110 JO3BOJISIIOTH MiABUIIUTH €(EeKTUBHICTb i TOUHICTb BUSBJIEHHS Ta BUMIpIOBaHHS CUTHAJIIB B yMOBaX
anpiopHOi HEBM3HAYEHOCTI Ta MEPELIKO] 3 HEBIIOMUMU XapaKTEPUCTUKAMU. BUKOPUCTaHHS LJUX aJITOPUTMIB
I03BOJIsSIE OTPUMYBATH OiJIbII TOYHI AaHi MPO CKJAJ Ta CTaH aTMOC(epH, 10 € KPUTUYHO BAXKIUBUM [1JIs PiZHUX
3aCTOCYBaHb, Bifl METEOPOJIOTii 10 yIIpaBJIiHHS MOBITPSIHUM PyXoM. EKciepyuMeHTaIbHA YaCcTMHA POOOTHU BKJIIOYAE
PO3pOOKY Ta BUITPOOYBAaHHSI €KCIIePUMEHTAIbHUX 3Pa3KiB JIOKATOPIB, 1110 BUKOPUCTOBYIOTh IIMPOKOCMYTOBI
BUIIJIKOBi CUTHAJIY, Ta iX apoballilo Ha pealbHUX JaHUX. Pe3ysnbTaTy JOCliIKeHb 110Ka3aanu BUCOKY e(PEeKTUBHICTb
3aMPONOHOBAHUX METOIIB 1715 BUMipIOBAaHHS IIBUJIKOCTI BiTPY, BUSBJIEHHS [OLLY Ta iHIIMX aTMOCHEPHUX SBUIIL.
[IpakTHYHEe 3HAYEHHS OJIEP>KaHUX PE3YJIbTATIB MOJIArae y MOXKIMBOCTI TOKPAIEHHS TOYHOCTI BUMipIOBaHb
METEOPOJIOTIYHUX [TapaMEeTPiB, MiJiBULIEHHS e(PEeKTUBHOCTI CUCTEM IUCTAHIIIIHOTO 30HyBaHHSI, & TAKOX Y
PO3BUTKY METO/IiB O6POOKYM CUTHAJIIB [J1s1 CKIQAHUX YMOB. PO3p06JIeHi airopuTMu MOXYTb 3HAWUTH 3aCTOCYBaHHS ¥
BiliCPKOBHX CHCTEMAax, CUCTEMax IIPOTHO3YBaHHS [IOTO/M Ta €KOJIOTIYHOTO MOHITOPHUHTY, 3a0€311e4yI0Yl BUCOKY

TOYHICTb i HaZliHICTh OOPOOKU TAHUX.

2. This dissertation is dedicated to the development and implementation of nonparametric algorithms for
processing locational information in atmospheric remote sensing tasks, particularly for radar systems using
wideband random signals. The relevance of the study is driven by the need to improve the accuracy and reliability
of meteorological measurements, which are crucial for flight safety, weather forecasting, environmental
monitoring, and other fields. The work includes an analysis of existing methods of atmospheric remote sensing,
such as radars, lidars, sodars, and satellite systems, with a focus on the use of wideband random signals. The
dissertation investigates parametric and nonparametric signal detection algorithms, their models, and features.
New signal processing methods are proposed based on kernel estimates of the integral probability distribution
function and characteristic function, as well as on the concept of copulas for analyzing multivariate distributions.
The main goal of the work is to develop algorithms that enhance the efficiency and accuracy of signal detection
and measurement under conditions of a priori uncertainty and interference with unknown characteristics. The use
of these algorithms allows for more precise data on the composition and state of the atmosphere, which is
critically important for various applications, from meteorology to air traffic management. The experimental part of
the work includes the development and testing of experimental locator prototypes using wideband random
signals, and their validation on real data. The research results demonstrated the high efficiency of the proposed
methods for measuring wind speed, detecting rain, and other atmospheric phenomena. The practical significance
of the obtained results lies in the potential to improve the accuracy of meteorological measurements, enhance the
efficiency of remote sensing systems, and advance signal processing methods for complex conditions. The
developed algorithms can be applied in military systems, weather forecasting systems, and environmental
monitoring, providing high precision and reliability of data processing.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHaMeHTa bHI HAyKOBI HOCIIIPKEHHS 3 HAGLIbII
Ba)KJIMBYX IPOGJIEM PO3BUTKY HayKOBO-TEXHIYHOIO, COLiaJIbHO-€KOHOMIYHOTr0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOACBHKOTO MOTEHLiaNy 1151 3a6e3Me4yeHHs] KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAJIor0 PO3BUTKY
CYyCIIiJIbCTBA i Aep>KaBy

CrpaTeriyHuil NpiOpUTETHUH HAaNIPSIM iHHOBALLiMHOI Ais1IJIBHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH
BHCOKOTEXHOJIOTIYHOTO PO3BUTKY TPAHCIIOPTHOI CMCTEMU, PaKETHO-KOCMIYHOI rajtysi, aBia- i cyIHOOyAyBaHHS,
030pO€HHS Ta BiliCbKOBOI TEXHIKH

ITiZCcyMKH BOCIiI>KEHHS: HoBe BUpIlIEHHS aKTyaJbHOTO HAYKOBOTO 3aBIAHHS

Iy6sikamii:

e * Bokal Zh., Olivares-Mendez M., Makhdoomi M., Yal¢in B., Zero-G Lab: A multi-purpose facility for emulating
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e * Bokan JK.M., Cininun P.B., Nonparametric method for estimating the spoken language sound multivariate
probability density function. ITosit. CyyacHi npo6semu Hayku: VI MDKHapoHa HayKOBO-TIPaKTUYHA



KOH(EPEHLIis CTYIEHTIB Ta MOJIOAUX BYeHUX, M. Kui, 8-10 kBiTHs 2006. Kuis: HAY, 2006. C. 63. (ocobucTtuii
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IMOBIpHOCTE! BU3HAYAETHCS SIK 1OOYTOK JBOBUMIPHUX IIiIbHOCTEH)
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Workshop. Proceedings of RMSW, 21-23 September 2010. Kuis: HAY, 2010. Vol. 2. C. 22.36-22.39. (ocobucTtuii
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HaykoBa (HayKOBO-TeXHi‘{Ha) HpO,ILyKI.liSIZ TEXHOJIOTiI; IPOrpamHi IPOAYKTH, IPOrPaMHO-TEXHOJIOTiYHA
IOKyMEHTalis
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